The aim of this paper was to determine the effects that the end of tax incentive for U.S. firms operating in Puerto Rico had on the growth trend of the manufacturing sector in the island. It was found evidence that the termination of these incentives diminished manufacturing employment growth trend. This reduction was transmitted to Puerto Rico's aggregate real output. Real GNP declined at an average rate of 1.7% per year from 2007 to 2015. Thus, it may be argued that foreign capital may stimulate economic growth in the short run, but that increase may be artificial without local means to be maintained in the long run.
Introduction
There is an extensive literature on the determinants of foreign direct investment (FDI). According to Mundell [1] differences in factor endowments across countries are an important determinant of international capital flows. Also, the costs associated with the movement of the merchandise between countries and trade barriers affect the levels of FDI (Williamson [2] and Brainard [3] ). Others factors that have been found to be important in explaining the international movements of capital to a specific country are: the exchange rate, the social institutions, the stability of the political system, the cost of doing business, taxes, and infrastructure (Dunning [4] , Grubert & Mutti [5] , Lipsey [6] , Resmini [7] , Wheeler and Mody [8] ), Schneider and Frey [9] , Cheng and Kwan [10] , Lucas [11] , and Gastanaga & Pashamova [12] ). Different countries usually utilize dif- ferent combinations of these incentives to try to attract the flow investment for their economies, because there is evidence that these flows seem to promote economic growth (Duasa [13] , Gorge and Greenaway [14] , Hanson [15] , Griffith, Waithe and Craigwell [16] , Rahman [17] and Rodríguez-Clare [18] ).
However, recent papers have pointed out that some flows of external funds may have negative effects on some countries in the long run. For example, Blanchard and others [19] find that capital inflows may lead to currency appreciation and negative effects on exportations of host economies. Along the same lines, Ghosh, et al. [20] find evidence that certain types of capital flows can generate a financial crisis in some countries. Both studies use data from emerging market economies.
On the other hand, it is known that manufacturing sector is one of the sectors that receive high-levels of FDI flows. Thus, it is interesting to study if that type of funds promotes the long-run development of this sector in less developed countries, transferring new technologies, for example, or if they create dependence that can lead to serious recessions when capital leaves the host economy. This paper examines the special case of Puerto Rico. This Caribbean island has a political relationship with the United States of America. U.S. has control over international trade and customs administration in Puerto Rico, and there is free movement of people and merchandise between both countries. Also, the currency of the island is the United States dollar. In economics terms, it can be thought, in a lax way, of Puerto Rico as a region of U.S.
In 1976 the United States established tax incentives to U.S. companies operating in Puerto Rico, to promote economic growth in the island. It was allowed that subsidiaries of U.S. corporations that were operating on the island could send back their profits to the parent company without paying federal taxes.
These incentives (Section 936 of U.S. Tax Code) ended in 1996 for new businesses, with a phase-out period of 10-year for existing firms.
These tax incentives were effective in promoting a considerable growth of Puerto Rico economy through manufacturing. This sector was the key driver of job creation of Puerto Rico's economy for several decades which have shown steady labor productivity and exports growth. However, this growth was based upon tax incentives not controlled by P.R., but by the United States. Once it was ended, the manufacturing sector in the Island reduced its size almost in half. The States foreign directs investment, and is an additional potential factor responsible for the manufacturing decline in the island. Table 1 shows the net inflows of FDI to the island from 2006 to 2015. As is evident, this variable has been negative since 2012.
The objective of this paper is to determine the effects of the end of tax incentive or U.S. firms operating in Puerto Rico had on the growth trend of the manufacturing sector in the island. This is an interesting case to examine for various reasons. Though the American companies also receive tax exception under Puerto Rico's laws, the principal benefit of doing business in the island was the tax exception to profits transferred to matrix companies in the United States.
This represented considerable advantages for such industries. These are capitalintensive companies with high productivity level, but their production depends on the right over patents that local firms cannot reproduce. Thus they stimulated the local service sector, but not others manufacturing firms. Also, it can be hypothesized that knowledge transfer may be in the management process, but not in the production process itself, because of the property rights associate to the patents. Hence, it has the statement that the principal benefits of the FDI seem to be transitory, while the firms are producing in the conjecture in this example.
Therefore, Puerto Rico is an extreme case of the effects of foreign capital on the economic growth of developing countries, and the results of the analysis are useful for the design of economic development policies related to the attraction of international capital.
The achievement of the objective of this research confronts at least two limitations. First, because there is free trade between these two countries, there is no high-frequency data about the FDI movement from the mainland to the island. Second, there is no high-frequency data of manufacturing production.
To overcome the first difficulty, an indirect method was used to examine the issue posed. In this analysis, it was identified the performance of manufacturing sector, and some of its subsector, before and after the change in the incen- 
Methods
To analyze the impact of the termination of the tax incentive programs on the 1 This is the longest period for which exists consistent data of Puerto Rico sectoral employment.
trend of the manufacturing employment series, the following general model was used:
where: t L is the employment series; t is a trend variable; m indicates the number of regimes; the it d , for 1, 2, , i m = , are dummy variables that assume the value of one in periods of regime i and zero in the other periods, and ε is a stochastic element. This equation allows for multiple breaks in the growth trend of the manufacturing sector employment. The challenge is to associate these breaks with the end of tax incentives to the firms in this economic sector. It will be necessary, however, to identify first, in an objective way the dates of the structural changes that have affected the variables of interest. There are different methods to detect breaks in time series, but the standard test was developed by Chow [21] . This test is based on the consideration of a linear regression model that can be represented as: Model (2) implies that the relation between Y and the Xs's have been constant through time. However, the economic system is subject to random shocks continuously causing changes in the parameter that define the relationship between these variables, thus is not correct to assume that β ′ s is fixed. For example, in the case that observations (T) fall into two different parameter regimes (t 1 and t 2 ) they can be split into two groups of 1 2 t t T + = and model (2) may be written as;
In Chow-test of structural break, applied to (3), the following hypotheses are tested:
:
The null hypothesis imposes the restriction that parameters are fixed through time (model (2) is correct). Under normality assumptions the ratio:
One limitation of this test, as Hansen [22] points out, is that the date of the structural change must be known in advance. Quandt [23] proposed to compute the Chow statistic (F c ) over all possible t 1 and take the break/date as the period with the highest value of this statistics. Andrews [24] developed several statistics to test the structural break hypothesis. He examined a model indexed by the pa- ( ) 0,1 π ∈ In case that π is known the standard Chow statistics can be used with the F or chi-square distribution, as was discussed above. Nevertheless, when π is unknown, the usual parametric distribution is not valid, because the parameter π appears under the alternative hypothesis but does not under the null. Andrews derives the asymptotic distribution of the following statistics:
where: sup is the upper value of all the statistics calculated in the time interval.
The author presents a Table with the critical values for the test.
This procedure was applied to some of the Puerto Rico's manufacturing employment series. A linear trend model was used for this purpose. The method developed by Bai [25] was utilized to construct 95% intervals for the dates of the structural changes. Furthermore Granger causality tests were performed to determine the impact of manufacturing employment on total employment in the island. Eviews software was utilized for all the estimations.
As it was mentioned above, the following potential sources of structural change that impacted the manufacturing sector in the island in the period of analysis may be identified: the reduction of USA tax incentives to corporations of that country doing business in Puerto Rico (1996 for new firms and 2006 for the those established already in P.R.), the establishment of free trade agreements of U.S with other countries of in the region (NAFTA in1994 and CAFTA in 2004).
Empirical Results
In this section, the dynamics of Puerto Rico manufacturing employment, from 1990 to 2013 is analyzed. This is the period for which there is industrial level data with the North American Industrial Codes System (NAICS) the new codification used in the island.
When the growth rate in employment of manufacturing sectors is analyzed we reach the conclusion that from 1996 to 2006 only the Pharmaceutical sub-sector shows a positive average growth, as it is evident in Table 1 . All the remaining industries had negative growth trends during those ten years. However, from 2007 to 2013 the level of employment in all sectors decreased. The sub-sectors, also, show a large volatility of their employment growth rate, judging by the coefficient of variation. This may be the result of external shocks that affected the whole manufacturing sector. The application of the Andrews/Quandt structural break identification procedures can be summarized as follows: three structural breaks were identified in each of the growth trends of the five employment series examined, as is evident in Table 3 . The total manufacturing's employment series had the first break in June of 1996. The effect of this structural change was an increase in the reduction The other two series, employment in the food and clothing sectors, have sig-nificant breaks before 1996. In the apparel sector's employment it was found in 1993:10, while in the food sector the date of the break was 1995:01. These series have a similar timing of the structural shifts in their employment in the 21 century of other sectors, as can be seen in Table 3 .
The reduction in this economic sector activity impacted the whole island economy. Strong evidence was found that manufacturing employment "Ganger cause" private employment (excluding manufacturing employment) in Puerto Rico (Table 4) . Also, it was estimated an elasticity of private employment with respect to manufacturing employment of 0.40. So, on average, one percent in- 
Conclusions
In conclusion, it was found in this study, using a methodology of determining structural breaks without an arbitrary partitioning of the time series that the reduction that was experiencing the manufacturing sector's employment in the island began after 1996. Thus, the end of tax incentives for U.S. corporations seems to be the principal reason for this decline. However, the reductions in the more labor-intensive manufacturing sectors happened before this year and are likely that was related to the loss of competitiveness in this type production, due to NAFTA and other globalization effects. It was also found that these shocks had permanent negative impacts on the structure of this economic sector as well as on the aggregate Puerto Rico's economic activity.
What can be learned from the case of Puerto Rico? Foreign capital may boost economic growth for a while, but that growth may be artificial without local means to be maintained. It is difficult to transfer technological knowledge if the production is based upon patented products that need a huge amount of capital to be reproduced. Also, if the production is based on research and development activities done outside the host country, the principal source of value cannot be transferred to the developing economy: the imported investment may create economics activity that increases the level of consumption of the host economy's agents that cannot be sustained in the long run. The economic actors may develop habits or commitment on their expenditures that cannot be satisfied when capital leaves the country.
This study had the limitation of lack of high frequency foreign direct investment data for the country analyzed. Hence additional studies of this topic using monthly or quarterly data from other countries are needed.
